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(54) Part connecting member, process cartridge, and electrophotographic image forming 
apparatus 



(57) In a part connecting member made from syn- 
thetic resin, at least two molded pieces (51 ,52) obtained 
by the Injection molding of plastic are provisionally con- 
nected by being adjacently arranged or abut against 
each other. The provisionally connected body Is set in 
a die different from the dies used for the formation of 
each molded piece. Then, in a state such that each 
molded piece and the die are positioned, the molded 
pieces are joined by the injection of a molten resin ma- 
terial for joining into a gap (154a) formed between the 
opposed sur^ces of the molded pieces that are adja- 
cently arranged or abut against each other. An injection 
channel (200) of the molten resin up to the gap is formed 
by using one of tiie molded pieces forming the gap of 
the opposed surfaces that are adjacently arranged or 
abut against each other. . 



FIG. 4 
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Description 

BACKGROUND OF THE INVENTION 
, Field of the Invention 

[0001] The present invention relates to the configura- 
tions of an electrophotographic image forming appara- 
tus adopting an electrophotographic image forming 
process such as a laser printer and an electrophoto- 
graphic copying niachine, and further relates to a proc- 
ess cartridge and the configuration of a part connecting 
member that is made from a synthetic resin and is for 
the use of the electrophotographic image fomiing appa- 
ratus and the process cartridge. 
[0002] Hereupon, the electrophotographic Image 
fomnlng apparatus is a device for forming an image on 
a recording medium by adopting an electrophotographic 
image forming process. Examples of the electrophoto- 
graphic image forming apparatus include, for example, 
. an electrophotographic copying machine, an electro- 
photographic printer (such as a laser printer, an LED 
printer and the like), a facsimile machine, a worxJ proc- 
essor and the like. 

[0003] Incidentally, the process cartridge is a device 
that is made by the integration of charging means, de- 
veloping means or cleaning means, and an electnapho- 
tographic photosensitive member as a cartridge which 
is detachabiy mpuntable to the main body of an electro- 
photographic image forming apparatus. And also, the 
process cartridge is a device that is made by the Inte- 
gration of at least one of charging means, developing 
means and cleaning means, and an electrophotograph- 
ic photosensitive member as a cartridge which is de- 
tachabiy mountable to the main body of an electropho- 
tographic image forming apparatus. Furthermore, a de- 
' vice that is made by the integration of at least developing 
means and an electrophotographic photosensitive 
member as a cartridge which is detachabiy mountable 
to the main body of an electrophotographic image form- 
ing apparatus is also called as the process cartridge. 

Description of the Related Arts 

[0004] At first the outline of a conventional color laser 
printer is described on.the basis of the cross section of 
Fig. 20. 

[0005] In Fig. 20, reference numeral 105 designates 
a rotary developing apparatus including developing de- 
vices 105M, 105C, 105Y and 105B equipped with a ma- 
genta toner, a cyan toner, a yellow toner and a black 
toner, respectively. These four color developing devices 
105M, 105C, 105Y and 105B are disposed rotatably 
around a shaft 105e. Each center of the developing de- 
vices 105M, 105C, 105Yand 105B rotates in connection 
with a rotating gear disposed on the outer periphery of . 
a revolving gear to keep their postures constant. Then, 
at the time of the formation of an Image, one of the de- 



veloping devices 105M, 105C, 105Y and 105B corre- 
sponding to a latent image stops at a position opposed ; 
to an image bearing member 104, and then a developing ^ 
, roller 1 05b is positioned to be opposed to the surface of 
5 the image bearing member 104 with a narrow gap ber 
tween them. 

[0006] Then, at the time of developing, by the appli- 
cation of a bias voltage on the developing roller 105b 
and by the rotation driving thereof, the developing roller 
10 105b develops the latent image on the Image bearing 
member 1 04 to visualize the latent image as a toner im- 

[0007] Now, a supply roller 105a rubs against a de- 
veloping roller 1 05b. both being disposed in each of the 
15 developing devices 105M, 105C, 105Y and l65B. Each 
supply roller 1 05a scrapes off the developer that did not 
contribute to the last development, and fresh developer 
Is always supplied to the developing roller 105b. A toner 
container for supplying developer to the developing roll- 
20 er '105b is integrally provided to each of the developing 
devices 105M, 105C, 105Yand 1056. Hereupon, a con- 
ventional toner container is described. 
[0008] Fig. IB is a principal section showing a con- 
ventional toner container 40. A toner container 42 and 
25 a lid 41 of the toner container are joined by the flowing 
of the same resin into gaps 142a and 142b formed be- 
tween molded pieces in a die in conformity with the die 
slide injection molding method using the same die at the 
molding process and the forming process, which meth- 
30 od Is disclosed in, for exarriple, Japanese Examined 

Patent Publication No. 2-38377. 
. [0009] Flanges 143a, 143b, 143c arid 143d are 
formed on the toner container 42 and the lid 41 at the 
gaps 142a and 142b between the molded pieces. More- 
35 over, portions 144a, 144b. 144c and 144d recessed or 
projected In a die cutting direction are formed on the 
back surfaces of the flanges 143a, 143b. 143cand 143d 
intertnlttently or continuously along the lengthwise di- 
rection of the die. The portions 144a, 144b, 144c and 
40 144d are engaged with prescribed portions In the die. 
[001 0] Furthermore, an entrance through which a ma- 
terial for joining is injected into the gaps between the 
molded pieces, or a gate 72 in the terminology of mold- 
ing techniques, is formed on substantially an extension 
45 line of the gap 142a. which is fprmed between frames, 
in a horizontal direction as shown in Fig. 7. Molten resin 
perpendiculariy flows into the gap 142a between the 
molded pieces from the horizontal direction through the 
gate 72 as Indicated by an arrow 70. 
50 [0011] . However, in the conventional toner container, 
because the position of the entrance for injecting the 
material for joining into the gap between the molded 
pieces, which entrance is called as the gate in the ter- 
minology of molding techniques, should adjoin the gap, 
55 the direction of the injection of the resin is inevitably de- . 
termined. Consequently, restriction on the designing of . 
the die is tight. 

[0012] The present invention is one that further im- 
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proves the related art for resolving the aforesaid prob- 
lem. ■ ' ' . . 

SUMMARY OF THE INVENTION 

[0013] One object of the invention is to provide a part 
connecting member that realizes the improvement of 
molding workability, a process cartridge using the part 
connecting member, and an electrophotographic image 
forming apparatus that can detachably mount the proc- 
ess cartridge. 

[0014] Another object of the invention Is to provide a 
part connecting member in which the direction of the In- 
jection of resin can arbitrarily be determined, a process 
cartridge using the part connecting member, and an 
electrophotographic image forming apparatus that can 
detachably mount the process cartridge. 
[001 5] A further object of the invention is to provide a 
part connecting member that can improve the degree of 
freedom of the designing of dies to be used for molding, 
a process cartridge using the part connecting member, 
and an electrophotographic image forming apparatus 
that can detachably mount the process cartridge. 
[0016] A still further object of the invention is to pro- 
vide a part connecting memt>er that realizes the im- 
provement of the degree of freedom of the designing of 
a product, a process cartridge using the part connecting 
member, and an electrophotographic image forming ap- 
paratus that can detachably mount the process car- 
tridge. 

[0017] A still further object of the invention is to pro- 
vide the configuration of a hollow body that is made from 
a resin and that has restriction ori the designing of a 
product and the rnanufacturing of the product as little as 
possible for obtaining a product of high quality in a con- 
figuration formed by the following processes. That is. for 
example, at least two molded pieces obtained by the in- 
jection molding of plastic are provisionally connected by 
being adjacently arranged or abut against each other. 
The provisionally connected bodies are set in a die dif- 
ferent from the dies used for the formation of each mold- 
ed piece. Then, in a state such that each molded piece 
and the die are positioned, the molded pieces are joined 
by the injection of a molten resin material for joining Into . 
a gap formed between the opposed surfaces of the 
molded pieces that are adjacently arranged or abut 
against each other. 

[0018] A still further object of the invention is to pro- 
vide a part connecting member^ and a process cartridge 
and an electrophotographic image forming apparatus, 
both using the part connecting member made from a 
synthetic resin. One of the molded parts forming a gap 
between opposed surfaces that are adjacently arranged 
or abut against each other forms an injection channel of 
a molten resin up to a connection portion in configuration 
formed by the following processes. That is, at least two 
molded pieces obtained by the injection molding of plas- 
tic are provisionally connected by being adjacently ar- 



ranged or abut against each other. The provisionally 
connected body is set in a die different from the dies 
used forth© formation of each molded piece. Then, in a 
state such that each molded piece and the die are' po- 
sitioned, the molded pieces are joined by the injection 
of the molten resin into the gap formed between the op- 
posed surfaces of the molded pieces that are adjacently 
arranged or abut against each other.. 
. [0019] A still further object of the invention is to pro- . 
vide a part connecting member, and a process cartridge 
and an electrophotographic image forming apparatus, 
both using the part connecting member made from a 
synthetic resin, and the part connectihig member com- 
prises a first to a fourth frames being severally a molded 
piece. The third and the fourth frames form an injection 
channel of a molten resin up to a connection portion in 
the following configuration. That is, the part connecting 
member is configured by provisionally connecting side 
faces of the first frame and the second frame on one 
end side and the other end side of the frames in a state 
of being adjacently arranged or abut against each other 
with the third frame and the fourth frame, first. Then, the 
provisionally connected member is set in a die different 
from dies used for formation of each of the molded piec- 
es. Moreover, a molten resin is injected in a gap formed 
between opposed surfaces of the molded piieces that 
are adjacently arranged or abut against each other to 
connect the molded pieces in a state such that each of 
the molded pieces and the die are positioned a gap. 
[0020] A still further object of the invention is to pro- 
vide a part connecting member, and a process cartridge 
and an electrophotographic image forming apparatus, 
both using the part connecting member made from a 
synthetic resin, and the part connecting member is con- 
figured in conformity with the following processes. That . 
is, at least two molded pieces obtained by the injection 
molding of plastic are provisionally connected by being 
adjacently arranged or abut against each other. The pro- 
yisionally connected member is set in a die different 
from, the dies used for the formation of each molded 
piece. Then, in a state such that each molded piece and 
the die are posltionedi the molded pieces are Joined by 
the injection of a molten resin material for joining into a 
gap formed between the opposed surfaces of the mpld- 
ed pieces that are adjacently arranged or abut against 
each other. A portion of the opposed surfaces to be con- 
nected with the molten resin when the molten resin is 
flown into the gap is not all of the peripheries of the gap. 
[0021] A still further object of the invention is to pro- 
vide a part connecting member, and a process cartridge 
and an electrophotographic image forming apparatus, 
both using the part connecting member made from a 
synthefic resin, and the part connecting member com- 
prises a first to a fourth frames being severally a molded 
piece. The third frame and the fourth frame provisionally 
connect the side faces of the first and the second frames 
on one end side and the other end side of the frames in 
a state of being adjacently arranged or abut against 
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each other. Then, the provisionally connected member 
is set in a die different from dies used for the formation . 
of each of the nrolded pieces. Moreover, a molten resin 
Is Injected to connect the molded pieces into a gap 
formed between opposed surfaces of the molded pieces s 
that are adjacently arranged or abut against each other 
In a state such that each of the molded pieces and the 
die are positioned. A portion of the opposed surfaces to 

be connected with the nnoften resin when the molten res- 
in is flown into the gap is not all of the peripheries of the 10 

[0022] These and other objects, features and advan- 
tages of the present invention will become more appar- 
ent upon consideration of the following description of the 
preferred embodiments of the present . invention taken is 
In conjunction with the accompanying drawings. , 

BRIEF DESCRIPTION OF THE DRAWINGS 



[0023] 



20 



Fig. 1A is a longitudinal section of a hollow body 
made from a resin according to Embodiment 1 of 
the present invention; . 

Fig. IB Is a longitudinal section of a conventional 25 
hollow body made from a resin; ♦ 

Fig. 2 is a perspective view of a hollow body accord- . 
ing to Embodiment 2 of the prestent invention; 
Fig. 3 is a view looking In the direction of the arrow 
III In Fig. 2; 30 
Fig. 4 is a cross section taken along a IV-IV line in 
Fig. 3; 

Fig. 5 is a cross section taken along a V-V line In 
Fig. 3; 

Fig. 6 is a partially enlarged view of Fig. 4; 35 
Fig. 7 Is a longitudinal section showing a runner and 
a gate of a reference example; 
Fig. 8 is a cross section taken along the IV-IV line 
in Fig. 3 showing the relation betwjeen a gate of a 
die and a resin channel; 40 
Fig; 9 is a cross section taken along the IV-IV line 
in Fig. 3 showing the relation between a gate of a 
die and a resin channel (in the case where products 
are closely disposed); 

Fig. 10 Is a cross section showing another embod- 45 
imerit related to the vicinity of an inflow opening of 
the resin channel; 

Fig. 11 is a plan view of container parts when dies 
are removed in Fig. 10; 

Fig. 12 is a longitudinal section showing the relation so 
between dies for joining of the invention and con- 
tainer parts to be joined; 

Fig. 13 is a longitudinal section showing a state in 
which the container parts are set in the dies for join- 
ing and a resin is injected into a gap formed by op- ss 
. posed surfaces of approached or touched molded ' 
pieces; 

Fig. 14 is a longitudinal section showing the gap of . 



the Embodiment 1 of the invention; 
Fig. 15 is a longitudinal section showing the gap of 
. the Embodiment 1 of the invention; 

Fig. 16 is a longitudinal section of a printer; 
Fig. 17 is a longitudinal section of a process car- 
tridge; 

Fig. 18 is a disassembled perspective view of the 
process cartridge; 

Fig. 19 Is a perspective view of the process car- 
tridge; and 

Fig. 20 is a longitudinal section of a conventional 
electrophotographic image fomiing apparatus. 

DESCRIPTION OF THE PREFERRED . 
EMBODIMENTS 

[0024] The preferred embodiments of the present in- 
vention are described in the following on the basis of ttie 
attached drawings. 

[0025] An embodiment of the present invention in 
which four container parts are joined is described on the 
basisof Fig. 16toFig. 19. The join of the four container 
parts means the fixation of a toner container (second 
frame) and a cleaning container (first frame) with side, 
covers (a third and a fourth frames) on a front side (F 
side) and a rear side (R side). The lengthwise direction 
of the embodirhent means a direction parallel to a direc- 
tion that is perpendicular to the conveying direction of a 
recording medium and is parallel to the surface of the 
recording medium. 

(Descriptions of Process Cartridge and Main Body of 
Apparatus) 



[0026] Fig. 17 showsthe principal.section of a process 
cartridge according to the present invention, and Fig. 1 6 
shows the principal section of an electrophotographic 
image forming apparatus according to the invention. 
The process cartridge is equipped with an electropho- 
tographic, photosensitive member and process means 
for acting on the electrophotographic photosensitive 
member. Now, as the process means, there are, for ex- 
ample, charging means for charging the surface of the 
electrophotographic photosensitive member, a develop- 
ing device for forming a toner image on the electropho- 
tographic photosensitive member, and cleaning means 
for removing the residual toner on the surface of the 
electrophotographic photosensitive member. 
[0027] The process cartridge 13 of the present em- 
bodiment is configured, as shown in Fig. 17, by the dis- 
position of a charging roller as the charging means 17 
around a photosensitive drum 15 as the electrophoto- ■ 
graphic photosensitive member that is an Image bearing 
member, a developing roller 20s and a developing blade 
20b as the developing means, and the cleaning contain- 
er 14 with a cleaning blade 16 as the cleaning means, 
and by the integral covering of them with a housing. The ^ 
process cartridge 13 is coniRgured to. be detachably 
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mountable to the main body 18 of the image fomiing ap- 
paratus (hereinafter referred to as apparatus main 
body). 

[0028] The process cartridge 13 is mounted on an 
electrophotographic image forming apparatus C that is 
shown in Fig. 16 to be used for the formation of an im- 
age. At the formation of an image, a transferring material 
2 is conveyed with a feed roller 3 from a feed cassette 
1 mounted at the lower part of the apparatus, and then 
a latent image is formed by the selective exposure to 
the photosensitive drum 15 from a scanner 30' in syn- 
chronism with the conveyance of the transferring mate- 
rial 2. After that, triboelectification charges are induced 
on the toner contained in a toner container 50 by the 
developing blade 20b. and the toner is borne on the sur- 
face of the developing roller 20s as a thin layer. Then, 
a bias voltage for development is improved on the de- 
veloping roller 20s to supply the toner on the photosen- 
sitive drum 15 correspondingly to the latent image. A 
toner Image is transferred to the transferring material 2, 
which is a recording medium to be. transported, by the 
imposed bias voltage on a transfer roller 10. The trans- 
ferring material 2 is transported to a fixing device 25 to 
fix the image. And then, the transferring material 2 Is 
delivered to a delivery portion 24 disposed at the upper 
part of the apparatus with delivery rollers 34 and 35. On 
the other hand, after the transferring, residual toner on 
the photosensitive dnjm 1 5 is renrioved with the cleaning 
blade 16, and the removed toner is transported to a re- 
moved toner reservoir 14d with a carrying meml^er 14e 
of the removed toner. 

(Frame Configuration of Process Cartridge) 

[0029] Figs. 18 and 19 are perspective vies showing 
. the frame configuration of the process cartridge. Fig. 18 
ishows a state before the assembling of these frames, 
and Fig. 19 shows a state after the assembling of these 
frames. The process cartridge 13 is composed of three 
frames. The three frames are the cleaning container 14 
supporting the photosensitive drum 15, the charging 
roller as the charging means 17 and the cleaning blade 
16 integrally, a developing frame 19 supporting the de- 
veloping roller 20s and the developing blade (not shown 
in Fig. 18. See reference numeral 20b In Fig. 17.) inte- 
grally, and the toner container 50 containing toner. Fur- 
thermore, for the integral support of these three frames, 
side covers 37 and 38 fix both the sides of the cleaning 
container 14 and the toner container 50, severally, and 
the developing frame 19 is supported by the cleaning 
container 14 to consist of the process cartridge 13. 
[0030] The cleaning blade 16 is fixed to the cleaning 
container 14 with small screws or the like, and the charg- 
ing means 1 7 supports core metal portions at ends with 
a bearing member (not shown) rotatably. Moreover, the 
cleaning container 14 is removably provided with the 
carrying member 14e for carrying the removed toner 
that was removed with the cleaning blade 16 to the re- 



moved toner reservoir 14d as shown in Fig. 17. Moreo- 
ver, flange portions 1 5a and 1 5b on both the ends of the 
photosensitive drum 15 are supported by the cleaning 
container 14 with bearing members 39a and 39b (only 

5 the bearing member 39a is shown in Fig. 18) fixed on 
the cleaning container 14, respectively. The toner con- 
tainer 50 contains toner together with agitating mem- 
bers 50e and 50f (see Fig. 17) for conveying and agitat- 
ing the toner in the toner container 50. 

10 [0031] The side covers 37 and 38 have such a size 
as cover the principal section of the process cartridge 
13 (a perpendicular surtace along the transporting di- 
rection of recording media), and are disposed at both 
the ends of the process cartridge 13 in the lengthwise 

15 direction thereof. The side covers 37 and 38 cover the 
cleaning container 14 and the toner container 50 to be 
fixed on the cleaning container 14 and the toner con- 
tainer 50 from their both sides for supporting the clean- ' 
ing container 14 and the toner container 50 integrally. 

20 Respective hole portions 37a and 38a of the side covers 
37 and 38 are positioned on the same axis as the center 
of the photosensitive drum 15 in the cleaning container 
14. On the side cover 37 side shown in the figures, the 
bearing member 39a is force-fitted into a hole portion 

25 14a of the cleaning container 14. A shaft member 43 is 
fitted into the hole portion 37a of the side cover 37, the 
bearing member 39a, and the center hole 15a1 of the 
flange 15a to support one end of the photosensitive 
drum 15 rotatably. Because the positioning of the side- 

30 cover 37 is performed with the bearing member 39a at 
. this time, the position of the side cover 37 to the photo- 
sensitive drum 15 can precisely be determined. Moreo- 
ver,.a positioning portion 37b that is formed at a position 
as ^r as possible from the photosensitive drum 15 is 

35 fitted into a positioning portion 14b formed on the side 
face 14c of the cleaning container 14, and then the po- 
sition of the rotation direction is determined around the 
center of the photosensitive drum 15 as the center there- 
of- 

40 [0032] Furthermore, cylindrical positioning portions 
50a and 50b are formed on one end surface 60d in the 
lengthwise direction of the toner container projectingly 
in the lengthwise direction, and the positioning portions 
50a and 50b are fitted into positioning portions 37c and 

45 37d that are holed disposed on the side cover 37 to per- 
formed the positioning of the toner container 50. The 
side cover 38 on the other side similariy positions the 
toner container 50 and the cleaning container 14 (refer- 
ence signs 38a, 38b, 38c and 38d). The developing 

50 frame 19 determines its position in a method that will be 
described later Moreover, the bearing members 39 
(39a, 39b) are also used for the positioning of the proc- 
ess cartridge 13 to the apparatus main body 18. 
[0033] Opening portions 50c (see Fig. 17) and 19a are 

55 formed in the toner container 50 and the developing 
frame 19, respectively, for supplying toner to the devel- 
oping roller 20s from the toner container 50. The devel- 
oping frame 19 and the toner container 50 is connected 
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to each other with a flexible seal member 44 as a sealing 
member for the connection of the opening portions 19a 
and 50c to each other. Because the toner container 50 
is positioned to the side covers 37 and 38 and the de- 
veloping frame 19 is positioned to the cleaning container 
14, and further because there are some dimension er- 
rors between the developing frame 19 and the toner 
container 50 on the other hand, it is necessary to ar- 
range the developing frame 19 and the toner container 
50 vwth a little gap. Then, the process cartridge 13 is 
positioned for the mounting thereof on the cartridge 
mounting portion of the apparatus main body 18 on the 
cleaning container 14 side supporting the photosensi- 
tive drum 1 5. Because the weight difference of the toner 
container 50 between a case where the toner container 
50 contains a great deal of toner and a case where the 
toner container 50 is vacant is large, there is the possi- 
bility that the toner container 50 or both of or either of 
the side covers 37 and 38 is distorted. Accordingly, a 
flexible material is used for the seal member 44. 

(Configuration of Developing Frame) 

[0034] The configuration of the developing frame 19 
: is described by reference to 'Figs. 1 7 and 18. 
[0035] The developing frame 19 Is provided with the 
. developing roller 20s involving a magnet roller 20a (see 
Fig. 18) as a developer bearing member and the devel- 
oping blade 20b. Both ends of the developing roller 20s 
are rotatably supported by the developing frame 19. 
: Moreover, the developing roller 20s is configured such ■ . 
that the electric power supply to the developing roller 
20s is performed through an electric contact point 
formed in the developing roller 20s. 
[0036] The developing frame 19 is supported by the 
cleaning container 14 in such a way that the developing 
frame 19 can swing around a hanging hole 19d at the 
end of an arm portion 19c formed on the driving side, 
one of the ends of the developing roller 20s In the length- 
wise direction, in order that the center of the developing 
roller 20s moves toward the center of the photosensitive 
drum 1 5. That is. the developing frame 19 including the 
developing roller 20s is disposed on the driving side of 
the cleaning container 14 in a state such that the devel- 
oping roller 19 can swing around a not shown pin that 
is fitted to the hanging hole 19d. And the cleaning con- 
tainer 14 and the toner container 50 are fixed in a state 
such that they can relatively move. Consequently, the 
developing frame 19 can move relatively to the toner 
container 50. Then, one end side of the developing roller 
20s Is energized to one end side of the photosensitive 
drum 15 with a helical extension spring hung between 
not shown spring pegs formed on the cleaning container 
14 and the developing frame 19, severally. 
[0037] Furthermore, a projecting member 1 9e is fixed 
on the central axis of the developing roller 20s on the 
non-drivingside of the developing frame 1 9, and the pro- 
jecting member 19e is configured to be pressured to the 



: center direction of the photosensitive drum 15. 
[0038] The projecting member 19e is inserted in a 
groove 37e (an elongated hole having a shape of a 
straight line in a radial direction of the photosensitive 
5 drum 15 in the present embodiment) fomried on the side 
cover 37, and the projecting member 19e is configured 
such that the projecting member 19e can move in the 
center direction of the photosensitive drum 15. That is, 
the projecting member 19e is a moving member moving 
f O on the one end of the developing roller 20s. Moreover, 
a not shown helical compression spring that is an ener- 
gizing member is provided in order to pressure the pro- 
jecting member 19e with a slide piece, which is put be- 
tween the helical compression spring and the projecting 
f s member 19e and is movable along the groove 37e. 
[0039] The aforesaid side covers 37 and 38 have a 
shape of a container, and the sides of the side covers 
37 and 38 that are opposed to the end surfaces 50d of 
the toner container 50 and the side faces 14c of the 
20 cleaning container 14 are opened. Edges 37h and 38h 
of the side covers 37 and 38 are connected with edges 
50h and 14h of the end surfaces 60d of the toner con- 
tainer 50 and the side faces 14c of the cleaning contain^ 
er .14. For the connection, any one of Embodiment 1 to 
25 Embodiment 9 is applied. 

[0040] Fig. 4 and Fig. 6 show an embodiment of the 
present invention, and Fig. 7 shows a reference exam- 
ple for illustrating the embodiment of the invention. 
[0041] Next, the embodiments of the Invention are - 
30 :shown. Incidentally, the numbers of the embodiments 
are not linked to the numbers of claims. 

(Embodiment 1) ; 



35 [0042] Fig. 1A. Fig. 12 and Fig. 13 show Embodiment 
1. Embodiment 1 is described by reference to Figs 1A 
12 and 13. 

[0043] Embodiment 1 has the following configuration 
made In conformity with the following processes. That 
^0 Is, a container part 51 as the main body of the toner con- 
tainer and a container part 52 as the lid, which are at 
least two molded pieces obtained by the injection mold- 
ing of plastic, are approached or touched to each other 
in dies 200a and 200b different from the not shown dies 
45 that were used for the formation of the molded pieces. 
The approached or touched molded pieces are joined 
by the injection of a molten resin material for joining into 
gaps 154 formed between opposed surfaces of the 
molded pieces. Consequently, the joining of a plurality 
50 Of parts becomes possible, and the freedom of design- 
ing is improved. And further, the assembling of the parts 
becomes simplified. 

[0044] In Figs. 1 A and 1 B. the arrow S indicates a pro- 
jection direction of the hollow body made of resin . When 
55 the hollow bodies are projected in the direction indicated ' 
by the arrow S, a projected area of the hollow body made 
of resin in Fig. 1A can be made larger than a projected 
area of the hollow body made of resin in Fig. IB. 
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[0045] The joined portions are not all of the gaps 
formed by the opposed surfaces of the approached or 
touched molded pieces. This Is an indispensable matter 
for the decrease of the amount of deformation of a joined 
body. Moreover, the adoption of a configuration such 
that the flow of resin is stopped by a rib formed in a di- 
rection to prevent a resin channel (that is, in a direction 
perpendicular to the channel) makes it possible to select 
a portion where joining is performed intentionally. 
[0046] If the gaps 154 are formed on the entire cir- 
cumferences of the molded pieces, an amount of shrink- 
age of the poured resin in the flowing direction thereon 
may become large (the resin Is shrunk as the resin drops 
in temperature from the melting temperature), and thus, 
there is the possibility that the molded pieces to be 
joined are deformed. Accordingly, as shown in Fig. 14 
or Fig. 15, a rib 400 for stopping resin is formed in each 
of the gaps 154. The rib may preferably be formed per- 
pendiculariy to the flow direction of the molten resin in 
each of the gaps 164 (154a, 154b, 154c and 154d) 
formed by the opposed surfaces of the approached or 
touched molded pieces. However, the direction is not 
necessary to be perpendicular, but may be any direction 
as long as the rib can stop the flow of the molten resin. 
Consequently, at the places where the rib 400 for stop- 
ping resin exists, a notch is formed in each of ribs 160 ., 
(160a, 160b, 1 60c and 160d)for preventing the interfer- 
ence with the rib 400 for stopping resin. Or, as shown in 
Fig. 15, the ribs 400 for stopping resin are formed into 
a shape 400a having a notch for preventing the interfer- 
ence with the ribs 160. The thing for stopping resin is 
now called as a rib , but even a rib having a large width 
(In the lengthwise direction of the gap formed by the op- 
posed surfaces of the approached or touched molded 
pieces) and not having a so-called rib has a function for 
stopping resin. Consequently, the present invention in- 
cludes such a case. The positions of the iibs 400 are, 
for example, near the corners of the container part 52 
as the lid of the toner container as shown in Fig. 2. 

(Embodiment 2) 

[0047] As shown in Fig. 1A and Fig. 2, in a configura- 
tion in which at least two container parts 51 and 52 as 
molded pieces obtained by the injection molding of plas- 
tic are approached or touched to each other in dies and 
the container parts 51 and 52 are joined by the injection 
of a molten resin material for joining into gaps 154a and 
154b, the constitution of the Joining portions are com- 
posed of flange portions 152a, 152b, 152c and 152d 
formed on the approached or touched container parts 
51 and 52 and ribs 160a, 160b, 160c and 160d formed 
in the die cutting direction from the flange portions 1 52a, 
152b, 152c and 152d, respectively. Moreover, in addi- 
tion to the ribs 160a, 160b, 160c and 160d, the config- 
uration includes ribs 161a and 161b, formed in the die 
cutting direction like the ribs 1 60a, 1 60b, 1 60c and 1 60d, 
for preventing ihe deformation of the ribs 160b and 160d 



foi'med in the die cutting direction from the container part 

51 having the flange portions 152b and 152d at thetime 
of the injection of the molten resin material for joining 
into the gaps 154a and 154b. Consequently, the con- 

5 tainer 50 having the flange portions 152b and 152d 
shorter than those of the conventional container 40 has 
less restrictions on the designing of a product by that 
extent like the following. 

[0048] That is, because it becpmes possible to in- 
10 crease the internal volume G thereof, it also becomes 
possible to decrease the projected area thereof as a unit 
as a result. 

[0049] And, at the time of manufacturing (molding), . 
the configuratipn for die cutting can also be selected. 

15 

(Embodiments) 

[0050] As shown in Fig. 1A and Fig. 9, Embodiment 
3 has a configuration in which the thicknesses pf the ribs 
20 1 60a and 1 60b (160c and 160d) formed in the die cutting 
direction from the flange portions 152a and i52b (152c 
and 152d) formed on each of the container parts 51 and 

52 are within a range of 0.3 mm to 2.5 mm in the joining 
configuration of Embodiment 2. Consequently, when a 

25 material for joining is Injected into the gaps 154a and 
154b, the ribs 160a and 160b (160c and 160d) are de- 
formed perpendiculariy to the flowing direction of the 
material and radially by the pressures working from the 
centers of the gaps 154a and 154b, and then the ribs 
30 1 60a and 1 60b respectively adhere to the die 200a and 
the supporting rib 161a formed on the container part 52 
being the other party. Consequently the material for join- 
ing injected Into the gaps 154a and 154b does not leak 
in the inside of the contaiiner 50. 

35 

(Embodiment 4) 

[0051] Embodiment 4 has a configuration in which the 
cross-sectional areas 55 (see Fig. 13) perpendicular to. 

.40 the resin flowing direction at the molten resin injection 
portions are severally within a range of 1 mm^ to 9 mm^ 
in the joining configuration of Embodiment 2. Conse- 
, quently. the cross-sectional areas 55 of the gaps 154a 
and 154b as the molten resin injection portions can be 

45 determined on the basis of bonding strength and the 
length (region) L (see Fig. 2) where joining is desired, 
In the region L, the container part 51 as the main body 
of the toner container and the container part 52 as the 
lid of the toner container have parts adhere to each other 

so and parts at which the container parts 51 and 52 are 
integrally connected with each other with the gaps 154. 

(Embodiments) 

55 [0052] Fig. 1A is a longitudinal section of a hollow 
body made from a resin also according to Embodiment 
5. Incidentally, because the longitudinal section perpen- 
dicular to Fig. 1 A is also a similar configuration except 
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that the largeness thereof in the horizontal direction Is 
different, the longitudinal sections are described by ref- 
erence to Fig. 1 A representatively. 
[0053] Fig. 1A shows Embodiment 5 of the present 
invention, and Fig. 1B shows a conventional hollow 
body for the comparison with Embodiment 5 of the in- 
vention. 

[0054] Two container parts 61 and 52, which are ob- 
tained by the Injection molding of plastic and are sever- 
ally a molded piece, are approached or touched to each 
other in not shown dies, and the container parts 51 and 
52 are joined to each other by the injection of a molten 
resin material for joining into the gaps 154a and 154b. 
[0055] Now, Embodiment 5 has the flange portions 
152a, 152b, 152c and 152d at the portions where the 
container parts 51 and 52 are severally approached or 
touched to each other. The flange portions 152b and 
152d of one container part 51 on the upper side are pro- 
vided with the ribs 160b ^nd 160d that are ribs formed 
In the die cutting direction along the edge of the contain- 
er part 51 and are touched to the flange portion 152a 
and 1 52c ofthe other container part 52 on the lower side. 
[0056] The ribs 160b and 160d of the container part 
51 vertically extends (in the die cutting direction). More- 
over, the Inner wall 51b of the container part 51 is sltu- 
: ated on the same planes as each side face on one side 
ofthe ribs 160b and 160d. The flange portions 152b and 
1 52d of the container part 51 are outside flanges oh the 
outer periphery side ofthe container part 51. and have 
horizontal flange surfaces 152b1 and 152d1. The thick- 
nesses ofthe ribs 160b and 160d perpendicular to the 
die cutting direction are within a range of 0.3 mm to 2.5 
mm. The top faces of the ribs 160b and 160d are hori- 
zontal planes. The comers ofthe ribs 1 60b and 1 60d on 
the Inside ofthe container part 51 are chamfered (cham- 
. fering C). 

, [0057] The flange portions 1 52a and 1 52c ofthe other 
container part 52 on the lower side are provided with 
ribs 160a. 160c formed along the edges ofthe container 
part 52 In the die cutting direction. The gaps 154a and 
154b are defined by the ribs 160a, 160 c and the ribs 
160b. 160d of the container part 51. The ribs 160a and 
160c abut against the flange portions 152b and 152d of 
the container part 51, respectively. The ribs 160b and 
160d ofthe container part 51 respectively abut against 
the horizontal flange surfaces 152a1 and 152c1 ofthe 
flange portions 152a and 152c. Herein, the ribs 160a 
and 160c are formed In the die cutting direction (vertical 
direction). 

[0058] The container part 52 on the lower side Is pro- 
vided with the ribs 160a and 160c In parallel to each of 
the ribs 161a and 161b, which will be described later, 
respectively The ribs 160a and 160c have outer side 
faces flush with the tips of the flanges 152a and 152c. 
respectively. The flange portions 1 52a and 1 52c are sit- 
uated on the outer periphery side ofthe container part 
52. The ribs 160b and 160d of the container part 51 
come in contact with the flange surfaces 152a1 and 



152c1 ofthe flange portions 152a and 152c, respective- 
ly. The thicknesses ofthe ribs 160a and 160c perpen- 
dicular to the die cutting direction are within a range of 
0.3 mm to 2.5 mm. 
5 [0059] Each height of the ribs 160a. 160b. 160c and 
160d fomied on the flange portions 152a ,152b, 152c 
and 152d of the container parts 51 and 52 from the 
flange surfaces 152a1.152b1. 152c1 and 152d1 Is the 
same. 

10 [0060] Comers of respective ribs 160a, 160b, 160c 
and 160d on the base side on the side of the gaps 154a 
and 154b are severally rounded in a radius r (the refer- 
ence sign r Is denoted in Fig. 1B only one side). The 
heights of the ribs 160b and 160d of the container part 
75 51 and the ribs 160a and 160c ofthe container part 52 
are the same. Consequently, in a state such that the 
molten resin forjolning is not injected into the gaps 154a 
and 154b. the gaps 154a and 154b are spaces having 
a rectangular shape in section and severally have a ra- 
^0 dius at a comer on one diagonal position. 

[0061] Each ofthe ribs 160a. 160b. 160c and 160d 
are formed In such a way that they surround the edges 
of the container parts 51 and 52. That Is, any of the 
shapes of the edges of the container parts 51 and 52 
25 cut vertically in the inside to outside direction is the same 
as Fig. 1A. 

[0062] Now, the cross-sectional areas of the gaps 
154a and 154b are within a range of 1 to 9 mm^. Be- 
cause the cross-sectional areas of the gaps 154a and 
30 154b are substantially a square, the height of each of 
the ribs 160a, 160b. 160c and 160d is about 1 to 3 mm. 
[0063] The other container part 52 Is provided with the 
supporting ribs 161a and 161b on the inside of the re- 
spective ribs 1 60b and 160d of the container part 51 for 
35 the prevention of the ribs 160b and 160d to the inside 
60a of the container 50 at the time of the injection ofthe 
molten resin material into the gaps 154a and 154b. The 
ribs 161a and 161b have the side faces on the same 
planes of the inner walls 52a and 52b of the container 
<o part 52. . 

[0064] The container part 52 has one plane Inner 
walls 52a and 52b, and the inner walls 52a and 52b ex- 
tend over the flange portions 1 52a and 1 52c as.the side 
faces ofthe supporting ribs 161a and 161b. The heights 
45 ofthe supporting ribs 161a and 161b is substantially the 
same as the amount of the heights of the gaps 154a and ' 
1 54b formed upwardly from the positions of the flange 
surfaces 152a1 and 152c1 added to the heights ofthe 
thicknesses ofthe flange portions 152b and 152d ofthe 
50 container part 51, respectively The thicknesses of the 
supporting ribs 1 6 1 a and 1 6 1 b are set to be substantially 
equal to the thicknesses of the container part 52. That 
is. when force is.applied to the supporting ribs 161 a and 
161b owing to the deformations of the ribs 160b and 
55 I60d as it will be described later, it is necessary to re- 
duce the deformation quantities of the supporting ribs 
161a and 161b themselves to be small. 
[0065] Fig. 1 A shows an embodiment of the present 
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invention, and Fig. IB shows the related art. 
[0066] Provided that the widths of the completed syn- 
thetic resin hollow body of both of the containers of the 
related art and the embodiment of the present invention 
are the same now. In Figs. 1A and 1B, twp.dotted lines ^ 
are parallel lines and severally pass through the end sur- 
faces of the flanges showing the widths of the related 
art and the present Invention. In the related art, the inner 
dimensions of the lid 41 of the toner container and the 
toner container 42 In the width direction are the same, 
•W. In the embodiment of the present invention, the 
size W1 between the inner walls 51b, which is the inner 
dimension of the container part 51, Is larger than the 
distance W between the Inner walls of the toner contain- 
er 42 of the related art. Moreover, the distance W2 be- 
tween the inner walls of the contairier part 52 is equal 
to the distance W between the inner walls of the related 
art. Moreover, the heights of the synthetic resjn hollow 
bodies of the related art and the present embodiment 
are the same. 

[0067] Consequently, if the sizes in the lengthwise di- 
rections of the toner container 42 of the related art and 
the synthetic resin hollow body of the present embodi- 
ment are the same, the internal volume G of the present 
embodiment as a container Is larger than the internal 
volume E of the related art. ' 

[0068] .Next, the operation of the configuration at the 
time of the Injection of a molten resin for joining is de- 
scribed. In the embodiment, any runner is not shown. A 
preferable embodiment for forming a runner and a gate 
is described later. In any case, the molten resin for joinr 
ing flows into the gaps 154a and 154b through the mol-., 
ten resin injection portions communicating between the 
outside land the gaps 154a and 154b. Although the ribs 
160b and 160d of the container part 51 is deformed to- 
ward the inside of the container 50 owing to the pressure 
operating from the centers of the gaps 154a and 154b, 
vyhich are formed by the opposed surfaces of the con- 
tainer parts 51 and 52 that are adjacently arranged or 
abut against to each other radially and perpendiculariy 
to the flowing direction of the molten resin at the time of 
the injection thereof, the deformation is prevented by the 
adhesion of the ribs I60b and 160d to the supporting 
ribs 161a and 161b, and further the ribs 160b and 160d 
pressure the ribs 161a and 161b, respectively, to im- 
prove the rigidity and the strength of the container 50. 
Moreover, the ribs 160a and 160c of the container part 
52 incline to deform to the outside of the container 50 
owing to the aforesaid pressure of the molten resin at 
the gaps 154a and 154b, but the inclination is prevented 
by the abutting of the outside faces of the ribs 160a and 
160c against not shown dies. Incidentally, it is better that . 
the heights of the supporting ribs 161a and 161b from 
the flange surfaces 152a1 and 152c1 are higher than at 
least the heights of the ribs 160b and 160d. On the other 55 
hand, it Is better that the supporting ribs 161a and 161b 
are lower for the increase of the internal volume G of the 
inside 60a. 



[0069] Incidentally, although the ribs 160a and 160c 
on the side of the outer periphery of the container part 
52 is pressured by the molten resin in the gaps 154a 
and 154b being resin channels, the deformed ribs 160a 
and 160c abut against the dies. Accordingly, smaller val- 
ues in the aforesaid range of the thicfknesses can be 
. adopted as the thicknesses of the ribs 160a and 160c. 
[0070] Incidentally, for example, high Impact polysty- 
rene can be adopted as the material of the container 
parts 51 and 52. Moreover, for example, polystyrene PS 
not including flame-retardant additives are adopted as 
the material to be injected for joining. 

(Embodiment 6} 

[0071] Embodiment 6 forms resin Injection channels, 
up to the gaps 154a and 154b on a container part on 
one. side. Because the configuration of the ribs around 
the gaps 154a and 154b is the same as that of Embod- 
iment 5, the descriptions concerning Embodiment 5 are 
quoted to the configuration of the ribs of Embodiment 6. 
[0072] Fig. 2 Is a perspective view showing the whole 
of Embodiment 6. Fig. 3 is a view looking in the direction 
of the arrow III in Fig. 2. Fig. 4 is a cross section taken 
along a I V-IV line in Fig. 3. Fig. 5 is a cross section taken 
along a V-V line in Fig. 3. 

[0073] Embodiment 6 adopts the following configura- 
tion. That is, the resin injection channels up to the gaps 
formed by the opposed surfaces of the container parts 
that are adjacently arranged and abut against each oth- 
er are formed on a container part on one side, and the 
channels penetrate between the gaps and the outside 
of the container part perpendiculariy to the resin flowing 
directions in the gaps. The penetration direction is the 
assembling direction at the time of the combining of the 
container parts. 

[0074] As shown in Fig. 2, molten resin inflow open- 
ings 200d of molten resin Injection channels 200 are 
formed at the positions of the container part 61 on the 
upper side according to the gates of dies. That is. in the 
present embodiment in which resin injection channels 
200 are formed In one of the container parts 51 and 52, 
the Inflow openings 200d are formed in the container 
part 51 correspondingly to the intermediate points in the 
directions along the edges of the container part 51 of 
the respective flange portions 152 (152a, 152b, 152c 
and 152d)ofthe container part 51. The same Is said of 
the resin Injection channels 200 formed toward the gaps 
in the respective flanges. In the following, descriptions 
are given to the gap 154a. 

[0075] • As shown in Fig. 4, the resin injection channel 
200 is formed perpendiculariy to the resin flowing direc- 
tion in the gap 154a. In Example 6, the channel 200 is 
vertical. The channel 200 penetrates the container part 
51 between an outside surface 51a of the container part 
51 and the gap 154a. For the formation of the channel 
200, a pillar-shaped portion 51c is formed from the 
flange portion 152b to the outside surface 51a in the 
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container part 51 (see Fig. 2). The plane shape of the 
pillar-shaped portion 51c is an arc around a center axis 
X of the channel 200 as shown In Fig. 3, and the corners 
thereof at the joining points with the outside surface of 
the base material of the container part .51 are rounded 5 
to be arcs R. 

[0076] The channel 200 has a tapered, shape such 
that the inflow opening 200d side of the channel 200 is 
fomned as a bigger diameter portion and the gap 154a 
side of the channel 200 Is formed as a smaller diameter io 
portion 200c. 

[0077] As shown in Fig. 5, although the relational po- 
sitions of the respective ribs 160a. 160b and 161a are 
the same as those of Embodiment 1, the corner of the 
base side of the supporting rib 161a of the container part 15 
52 on the lower side is not rounded. Corner chamfering 
R1 and an inclined plane SL are fornied on the suppbrt- 
ing rib 161a in order that the rib 160b of the container 
part 51 on the upper side can easily enter into the side 
face of the supporting rib 161a when the container parts 20 
51 and 52 are assembled such that the parts 51 and 52 
are adjacently arranged or abut against each other. 
Thereby, the side face on the end side of the rib 160b 
of the container part 51 adheres to the side face on the 
base side of the supporting rib 161a along the line of the 25 
side face of the rib 161a owing to the pressure of the 
resin flowing into the gap 154a. Consequently, the sup- 
porting ribs and the ribs of the container part 51 adhere' 

to each other over the entire circumference of the joining 
portions of the container parts 51 and 52. 30 
[0078] According to the embodiment, because gate 
portions of dies can be connected with the molten resin 
injection channels 200 on the outside surface 51a side 
of the container part 51 , as shown in Fig. 7, it is not nec- 
essary to provide the side gate 72 adjacently to the gap 35 
142a, and the dies for the use of the joining of the con- 
tainer parts 51 and 52 can be reduced from the point of 
view of projected areas of products. On the contrary. In 
the related art shown in Fig. 7, because the side gate 
72 is disposed on the side of the gap 142, runners 40 
should be provided in radial directions from the outside, 
of the Iid41 of the container and the body 42 of the con- 
tainer. Consequently, the dies are large. 
[0079] According to the present embodiment, as 
shown by an arrow Q In Fig. 4, a gate of a die can be 45 
connected with the inflow opening 200d of the resin In- 
jection channel 200. Then, when a molten resin flows 
into the channel 200, the resin is not caked on the mid- 
way of the channel 200 and the gate sealing Is per- 
fomned In the vicinity of the small diameter portion 200c 50 
where the gap 154a and the channel 200 intersect each 
other, because the channel 200 is In a shape of a taper. 
Consequently, because the resin injected into the gap 
154a under a pressure does not flow backward to the 
channel 200, the resin In the gap 154a Is caked in a state 55 
in which the ribs 160a and 160b are respectively pres- 
sured by the die 200a (see Fig. 9) and the supporting 
rib 161a. 



(Embodiment 7) 



[0080] According to Embodiment 6, the resin flowing *■ 
In the channel 200 flows like an arrow 71b shown In Fig. 
6 at the gap 154a and collides with the flange portion 
152a of the container part 52. Thereby, a force P acts 
on the flange portion 152a owing to the variation of the 
kinetic momentum of the molten resin. Because the flow 
velocity of the resin flowing In channel 200 Is large and . 
the mass of the r^in is also large, the force P becomes 
large. 

[0081] Accordingly, in the present embodiment, as 
shown in Fig. 9. an undersurface 171a of the flange, 
152a of the container part 52 on the lower side is sup- 
ported by a supporting surface 202b formed on the die 
200b for the support of the container part 52. 
[0082] As described above, because the supporting 
surface 202b of the die 200b Is formed such that the ' 
supporting surface 202b crosses the extension line of 
the center axis x passing through the gate of the die 
200a and the channel 200, the pressure imposed on the 
flange portion 152a by the jet stream of the injected resin • 
material does not cause a quality problem of the defor- 
mation of the flange portion 152a because the flange 
portion 152a Is supported by the supporting surface 
202b of the die 200b. Moreover, restrictions on manu- 
facturing such as the selection of a high flow material, 
the Increase of the number of gates, and the like are not 
generated. Even if the injection pressure of the molding 
of the container 50 and so forth is set at a pressure high- 
er than an ordinary pressure, the quality problems such . 
as deformation are not generated in units after joining. 
[0083] Because the velocity energy of the resin flow- 
ing In the resin channel being the gap formed by the op-, 
posed surfaces between the container parts that are ad- / 
jacently arranged and abut against each other Is rapidly 
lost to be converted into a static pressure, the static 
pressure becomes a large pressure pressuring the pe- 
ripheral walls of the gap. However, as mentioned above, 
the ribs of the container part on the upper side Is sup- 
ported by the ribs of the container part on the lower side. 
[0084] In the present embodiment, the joining config- 
uration of the container Is as follows. That Is, the thickr 
nesses of the ribs 160a, 160b, 160c and 160d formed 
in the die cutting direction from the flange portions 1 52a, 
1 52b, 1 52c and 152d formed on the container parts 51 
and 52 are within a range of 0.3 mm to 2.5 mm. When 
a material for joining Is Injected into the gaps 1 54a and 
154b, theribs 160a. 160b. 160c and 160d are deformed 
by the pressure acting from the center of the gaps 1 54a 
and 154b perpendicularly an radially to the flowing di- 
rection, and the ribs 160a, 160b, 160c and 160d respec- 
tively adhere to the die 200a and the supporting ribs 
1 61 a and 1 61 b formed on the other party container part. 
Thereby, there is no case where the material for joining ■ 
that has flown into the gaps 154a and 154b leaks inside 
or outside the container 50. Although the supporting ribs 
1.61a and 161b is pressured by the molten resin In the v 
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gaps 154a and 154b with the ribs 160b and 160d put 
between them at this time, the pressure is decreased 
owing to the deformation of the ribs 160a and 160d. 
Then, after the adhesion of the ribs 160a and 160d and 
the supporting ribs 161a and'161b, the ribs 160a and 
160b and the supporting ribs 161a and 161b are coop- 
eratively oppose the pressure from the molten resin in 
the gaps 154a and 154b. Incidentally, the thicknesses 
of the supporting ribs 161a and 161b are substantially' 
the same as that of the base material of the container 
part 52 In the present embodiment. 
[0085] Next. Embodiment 8 in which sealing perform- 
ance between the gates of a die and molded pieces be- 
ing container parts Is heightened around gates is de- 
scribed. 

(Embodiment 8) 

[0086] Fig. 8 and Fig. 9 show Embodiment 8. 
[0087] Embodiment 8 prevents the leakage of resin to 
the outside at a portion where the resin injection channel 
200 is connected with a gate in the case where such a 
channel is formed as shown in Embodiment 7. in Em-: 
•bodiment 8. the tip portion of a die at which a gate in the 
terminology of molding techniques, which Js an Inlet of 
a molten resin material for joining, is formed' accords 
with the outside surface of the inlet of the resin channel 
of a container part forming the resin channel or is re- 
cessed in the resin channel from the outside surface. 
[0088] As shown In Fig. 8, the respective center axes 
X of the gate 201 formed in the die 200a and the resin 
injection channel 200 of the container part 51 on the u|> 
per side align with each other. Supposed that the diam- 
eter of the Inflow opening 200d of the channel 200 is 
"g" , a truncated cone portion 303 having the center of 
the center axis x projects downward from the under sur- 
face 200a1 of the die 200a. The gate 201 is formed in 
the die 200a such that an inlet 201a is situated at the 
top surface of the truncated cone portion 303. Inciden- 
: tally, the under surface 200a1 of the die 200a is in par- 
allel with the outside surface 51a of the container part 
51 on the upper side. 

[0089] In the embodiment mentioned above, if the di- 
ameter of the top portion of the truncated cone portion 
303 Is f1 and the diameter of the bottom portion thereof 
is 12, the diameter g of the inlet portion of the resin in- 
jection channel 200 satisfies the relation: f2 > g > f1. In 
Fig. 8, the diameter f1 is set to be indefinitely dose to 
the diameter g of the inlet portion. The inner diameter of 
the inflow opening 200d of the resin injection channels 
200 is within a range of 1.5 mm to 3.00 mm, and the 
inner diameters of the portions facing the gaps 1 54 and 
at which molten resin flows into the gaps 154 are within 
a range of 0.8 mm to 2.5 mm. That is, the channel 200 
is formed as a taper having a large diameter portion of 
the inflow opening 200d. The taper is 1 degree to 6 de- 
grees when it is expressed by the angle. 
[0090] In Fig. 8, when the die 200a is moved down- 



ward, the top portion of the truncated cone portion 303 
is brought into pressure contact with the circumference 
edge of the inflow opening 200d of the channel 200 of 
the container part 51 to deform the portion around the 
5 opening 200d and to seal the portion connecting the 
gate 201 with the channel 200. Consequently, the mol- 
ten resin does not leak to the outside from the portion 
. between the Inlet 201a of the gate 201 and the opening 
200d of the channel 200. 
10 [0091] In the form shown in Fig. 9, a chamfering 300 
adhering to the truncated cone portion 303 is previously 
formed on the container part 51 around the opening 
. 200d of the channel 200. Also in such a configuration, 
the molten resin does not leak from the portion where 
the opening 200d of the channel 200 is connected with 
the gate 201 of the die 200a. That Is, the truncated com 
portion 303 is closely pressed against the chamfering 
300 of the opening 200d. In the state such that the toin-^ 
cated cone portion 303 is pressed against the chamfer- 
ing 300, the container part 51 and the under surtace 
200a1 of the die 200 form gaps 301a and 301 b. 
[0092] In the embodiment shown in Fig. 9, the inser- 
tion, amount h of the truncated cone portion 303 being 
the tip portion of the die forming the gate 201 into the 
Inside of the inflow opening 200d from the outside sur- 
face 51a in the inflow opening 200d portion of the resin 
injection channel 200 of the container part 51 is within 
10 mm. 

[0093] As mentioned above, a sealing portion in the 
shape of a cone surface for sealing a portion between 
a die and a container part by pressing the die forming a 
gate against an Inlet of a resin injection channel of the 
container part closely. Thereby, the molten resin does 
not leak out from the gate of the die and the inlet of the 
resin injection channel of the container part. 
[0094] The die 200a reaches; as shown in Fig. 9, the 
lower part of the portion appearing to the outside of the 
contact surface of the flange surface 152b1 of the con- 
tainer part 51 on the upper side with the rib 160a of the 
container part 52 on the lower side to approach to the 
side face of the container parts 51 and 52. 
[0095] In the above descriptions, although the trun- 
cated cone portion is dealt as a part of the cone, the 
portion around the gate is not necessarily the cone, but 
the portion may be configured with a cone being a rota- 
tion body having a generating line of a curve of second 
order that is approximate to a straight line. 

(Embodiment 9) 

[0096] Fig. 10 shows Embodiment 9. 
[0097] The whole shape of the joining portion of Em- 
bodiment 9 is substantially same as Fig. 2, but the con- 
figuration around an inflow opening of the resin injection' 
channel 200 of Embodiment 9 differs from that of Fig. 2: 
[0098] A cylindrical projection portion 306b projects . 
downward from a die 300a for pressing the container 
part 51 on the upper side.* A cylindrical recessed portion 
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306a is formed at the center of the cylindrical projection 
portion 306b, and the inlet 201 a of the gate 201 is sltu- 
ated at the center of a taincated cone portion 303 
formed at the center of the bottom surface of the cylin- 
drical recessed portion 306a. 5 
[0099] A cylindrical boss 305,, which fits In the cylin- ' 
drical recessed portion 306a of the die 300a with a gap, 
is formed around the inflow opening of the resin Injection 
channel 200 of the container part 51 . In a state such that 
the peripheral surface of the truncated cone portion 303 io 
of the die 300a Is pressed against the circumference of 
the inlet portion of the resin injection channel 200, the 
tip of the cylindrical projection portion 306b of the die 
300a is separated from the container part 51 . Besides, 
the portions of the die 300a other than the portion where is 
the circumference of the inlet portion of the resin injec- 
tion channel 200 is in contact with the truncated cone 
portion 303 around the inlet 201a of the gate 201 are 
sufficiently separated from the container part 51 on the 
upper side except for the portions of the die 300a cor-. 20 
responding to the flange 152a of the container part 51 
and the rib 160a of the container part 52 on the lower 
s'\6e. 

\: [0100] In the present embodiment, a cylindrical re- 
cessed portion having a diameter larger than that of the 25 
inlet of a gate is formed continuously to the gate outside 
the inlet of the gate of a die; and a cylindrical boss, which 
is fitted to the recessed portion with a gap, and the tip 
of which abuts against the bottom of the recessed por- 
tion, is formed around the inlet of a resin channel of a 30 
container part. If a resin is injected from the inlet of the 
resin Injection channel 200 to the gaps 154a and 154b 
formed by the container parts 51 and 52 toward the gaps 
154a and ..164b. and If a force acts on the container part 
51 forming the resin injection channel 200 in the direc- 35 
tion of the outer periphery of the container part 51, . the 
outer periphery of the cylindrical boss 305 around the 
inflow opening of the resin injection channel 200 of the 
container part 51 and the Inner periphery of the cylindri- 
cal recessed portion 306a of the die 300a closely adhere 40 
to each other. Consequently, the resin does not leak out 
to the outside ofthe container part 51 owing to the crack- 
ing and the like of the container part 51. 
[0101] The gap between the cylindrical recessed por- 
tion 306a of the die 300a and the cylindrical boss 305 45 
around the Inflow opening ofthe resin injection channel 
200 is preferably 0.3 mm or less. 
[0102] The process cartridge shown in Fig. 18 is as- 
sembled as follows. That is, both the side faces in 
lengthwise direction of the cleaning container 14 being so 
the first frame integrating the cleaning blade 16, the 
charging means 17 and the photosensitive drum 15 and 
both . the side faces in lengthwise direction of the toner 
container 50 being the second frame integrating the ag- 
itating members 50e and 50f and a developer are pro- 55 
visidnally combined with the side covers ,37 and 38 be- 
ing the third frame and the fourth frame in a state such 
that the cleaning container 14 and the toner container 



50 are adjacently an-anged or abut against each other 
(same as the state shown in Fig. 19). After that, the pro- 
visionally combined bodies are fitted into the aforesaid 
dies and positioned. In such a state, a molten resin is 
Injected Into the gaps formed by the opposed surfaces 
of the container parts that are adjacently arranged or 
abut against each other for joining. Or, the side covers 
37 and 38 may be adjacently arranged or abut against- 
each other in the dies after the integration.of the cleaning 
container 14.and the toner container 50 in the dies: 
[0103] In this case, the molten resin injection chan- 
nels 200 (continuing the inflow openings 200d although 
the channels 200 are not shown in Fig. 18) are formed 
on the side covers. 

[01 04] Incidentally, the definitions of words and phras- 
es that are used for the descriptions of the present em- 
bodiments are briefly described in the following. 
[0105] "Provisional connection" means tfie connec- 
tion lest the dies for joining should be separated at the 
time of insertion by the use of a snap fit, fittings, a jig 
and the like. 

[0106] 'Adjacent arrangement" means the arrange- 
ment of two parts with a gap being 1 .5 mm or less be- 
tween them. 

[0107] Abutting means the state such that no gap is 
formed between two parts. 

[0108] A gap formed by the opposed surfaces be- 
tween the. container parts means a gap formed by the . 
opposed surfaces having an area substantially within a 
range of 1 mm2 to 13 mm2. However, the phrase is not 
: necessarily Interpreted to be within the range when the 
phrase is used in claims. The range may appropriately 
be modified according to the contents of the invention. 
[0109] As described above, because* in the configu- 
rations of the aforesaid embodiments, resin is injected 
from the outside of a unit molded piece, positions to be 
joined are not restricted to the outer peripheries of the 
gaps formed by the opposed surfaces of the container 
parts that are adjacently an^nged or abut against each 
other. That is, the positions to be joined can arbitrarily 
beset. 

[0110] Furthennore, when a material not including 
flame-retardant additives Is adopted as an injection ma- 
terial to be used for joining, high flow and flame-retard- 
ant gases are not generated. Consequently, high cohe- 
sive strength can be obtained. 

[01 1 1] Furthermore, when ribs for preventing the flow 
of resin are formed in resin inflow portions of the gaps 
formed by the opposed surfaces between container : 
parts that are adjacently arranged or abut against each * 
other, the resin can be stopped by the ribs. That is, In- 
tentional selection of joining portions becomes possible. 
[01 12] According to the aforesaid embodiments, the 
aforesaid, configurations of hollow bodies made from 
synthetic resin and their manufacturing methods can ob- 
tain preferable effects when they are applied to an elec- 
trophotographic image forming apparatus, a toner sup- 
plying container and a process cartridge, 
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[0113] As described above, according to the present 
invention, workability can be improved. . 
[0114] While the Invention has been described with 
reference to the structure disclosed herein, it Is not con- 
fined to the details set forth and this application Is in- ^ 
tended to cover such modifications or changes as may 
come within the purposes of the improvements or the 
scope of the following claims. . \ 

.10 

Claims . ' . 

1. A part connecting member made from a synthetic 
resin, said member being to be used in a construc- 
tion in that at least two molded pieces obtained by i5 

. injection molding of plastic are provisionally con- 
nected by being adjacently arranged or abutted 
against each other, the provisionally connected 
molded pieces are set in dies which are different 
; / from a die used for formation of each of said molded 20 
pieces, and a molten resin, is injected Into a gap T 
formed between opposed surfaces of said molded 
pieces that are adjacently arranged or abutted 
against each other to connect said molded pieces 
in a state that each of said nriolded pieces and said 25 
dies are in position, wherein an injiection channel for 
the molten resin up to said gap is fomned in one of 
said molded pieces forming said gap of the opposed 
surfaces that are adjacently arranged or abutted 
against each other. ■ 30 

2. A part connecting member made from a synthetic 
resin, said member being to be used in a construc- 
tion In that at least two kinds of frames including a 
first frame and a second frame, both being molded 35 
pieces, are provisionally connected so as to be ad- 
jacently arranged or abutted against each other by 

a third frame and a fourth frame, both being molded 
pieces, at side faces of said first and second frames 
on one end side and the other end side, the provi- ^ 
sionally connected frames are set in dies which are 
different from a die used for formation of each of 
said molded pieces, and a molten resin is injected 
into a gap formed between opposed surfaces of 
said molded pieces that are adjacently an-anged or 
abutted against each other to connect said molded 
pieces In a state that each of said molded pieces 
and siaid dies are in position, wherein an injection 
channel for the molten resin up to said gap is formed 
in said third frame and said fourth frame. ^ 

3. A part connecting member according to Claim 1 or 
2, wherein said Injection channel is formed In the 
one of said molded pieces, and said injection chan- 
nel communicates said gap with an outside of the 55 
one of said molded pieces, the outside being situ- 
ated in a direction that is perpendicular to a flovying 
direction of the molten resin in said gap and is an 



assembling direction at a time of provisional con- 
nection of said molded pieces. 

4. A part connecting member according to any one of 
Claims 1-3, wherein an inner diameter of an inlet of 
said injection channel formed in the one of said 
molded pieces is within a range of 1 .5 mm to 3.00 
mm, said inlet being situated on an outer side when 
said part connecting member is formed, and an in- 
ner diameter at a portion of said Injection channel 
where the molten resin flows into said gap is within 
a range of 0.8 mm to 2.5 mm. 

5. A part connecting member according to any one of 
Claims 1-4, wherein said Injection channel formed 
in the one of said molded pieces has an inlet on a 
side being an outside when a process cartridge is 
formed and an inner diameter being smaller than 
that of said inlet, said inner diameter being at a por- 

. tlon where the molten resin flows into said gap, and 
said injection channel is tapered within a range of 
one degree to six degrees. 

6. A part connecting member made from a synthetic 
, resin, said member t>eing to be used in a construc- 
tion in that at least two molded pieces obtained by 
injection molding of plastic are provisionally con- 
nected by being adjacently arranged or abutted 

. against each other, the provisionally connected 
molded pieces are set in dies which are different 
from a die used for formation of each of said molded 
pieces, and a molten resin is injected into a gap 
formed between opposed surfaces of said molded 
pieces that are adjacently arranged or abutted 
against each other to connect said molded pieces 
in a state that each of said molded pieces and said 
dies are in position, wherein a portion of the op- 
posed surfaces to be connected with the molten 
resin when the molten resin is flown into said gap 
is not an entire circumference of said gap. 

7. A part connecting member made from a synthetic 
resin, said member being to be used in a construc- 
tion in that at least two kinds of frames including a . 
first frame and a second frame, both being molded 
pieces, are provisionally connected so as to be ad- 
jacently arranged or abutted against each other by 
a third frame and a fourth frame, both being molded 
pieces, at side faces of said first and second frames 
on one end side and the other end side, the provi- 
sionally connected frames are set In dies which are 
different from a die used for formation of each of 
said molded pieces, and a molten resin Is injected 
into a gap formed between opposed surfaces of 
said molded pieces that are adjacently arranged or 
abutted against each other to connect said molded 
pieces in a state that each of said molded pieces 
and said dies are in position, wherein a portion of 
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the opposed surfaces to be connected with the mol- 
ten resin when the molten resin Is flown into said 
gap is not an entire circumference of said gap. 

8. A part connecting member according to Claim 6 or 5 
7, further comprising a rib disposed in said gap and 
extending in a direction substantially perpendicular 
to a resin flowing direction to block a flowing path. 

9. A part connecting member according to any one of io 
Claims 1-8, wherein the molten resin Is polystyrene 
without flame-retardant additives. ^ 

,10. A part connecting member according to any one of 
Claims 1-9, wherein said gap for forming a connect- is 
ing portion Is formed at a predetermined position 
within an projected area of each part forming said 
part connecting member. 

11. A process cartridge detachably mountable to a 20 
main body of an image forming apparatus, said 
process cartridge comprising: 

an electrophotographic photosensitive dmm; 
process means for acting on said electrophoto- 25 
graphic photosensitive drum; and 
a frame made by joining a plurality of molded 
pieces for supporting said electrophotographic 
photosensitive drum or said process rneans, 
^ wherein said frame has a construction In that 30. 
at least two molded pieces obtained by injection 
molding of plastic are provisionally connected 
by being adjacently arranged or abutted 
against each other, the provisionally connected 
molded pieces are set In dies which are differ- 35. 
ent from a die used for formation of each of said 
molded pieces,' and a molten resin is injected 
into a gap formed between opposed surfaces 
of said, molded pieces that are adjacently ar- 
ranged or abutted against each other to con- 40 
nect said molded pieces in a state that each of 
said molded pieces and said dies are In posi- 
tion, and wherein an Injection channel for the 
molten resin up to said gap is formed in one of 
said molded pieces forming said gap of the op- 45 
posed surfaces that are adjacently arranged or 
abutted against each other. 

12. A process cartridge detachably mountable to a 
main body of an image forming apparatus, said so 
process cartridge comprising: 



means, 

wherein said frame member has a construction 
in that at least two kinds of frames including a 
first frame and a second frame, both being 
molded pieces, are provisionally connected so 
. . as to be adjacently arranged or abutted against 
each other by a third frame and a fourth frame, 
both being molded pieces, at side faces of said 
first and second frames on one end side and 
the other end side, the provisionally connected 
. frames are set in dies which are different from 
a die used for formation of each of said molded 
pieces, and a molten resin Is injected into a gap 
, formed between opposed surfaces of said 
molded pieces that are adjacently arranged or 
abutted against each other to connect said 
molded pieces In a state that each of said mold- 
ed pieces and said dies are in position, wherein 
an injection channel for the molten resin up to 
said gap is formed in said third frame and said 
fourth frame. 

13. A process cartridge according to Claim 11 or 12, 
wherein said injection channel is formed in the one 
of said molded pieces, arid said injection channel 
communicates said gap with an outside of the one 
of said molded pieces, the outside being situated in 
a direction that is perpendicular to a flowing direc- 
tion of the molten resin in said gap and isan assem- 
bling direction at a time of provisional connection of 
said molded pieces. 

14. A process cartridge according to any one of Claims 
11-13, wherein an inner diameter of an inlet of said 
injection channel formed in the one of said molded 
pieces is within a range of 1 .5 mm to 3.00 mm, said 
Inlet being situated on an outer side when said part, 
connecting member is formed, and an inner diam- 
eter at a portion of said Injection channel where the 
molten resin flows Into said gap is within a range of 
0.8 mm to 2.5 mm.. 

15. A process cartridge according to any one of Claims 
11-14, wherein said injection channel formed in the 
one of said molded pieces has an inlet on a side 
being an outside when said process cartridge Is 
formed and an inner diameter being smaller than 
that of said Inlet, said inner diameter being at a por-. 
tion where the molten resin flows into said gap, and 
said Injection channel is tapered within a range of 
one degree to six degrees. 



an electrophotographic photosensitive drum; 
process means for acting on said electrophoto- 
graphic photosensitive dmm; and 55 
a frame member made by joining a plurality of 
molded pieces for supporting said electropho- 
tographic photosensitive drum or said process 



16. 



A process cartridge detachably mountable to a 
main body of an Image forming apparatus, said 
process cartridge comprising: 

an electrophotographic photosensitive drum; 
process means for acting on said electrophoto- 
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graphic photosensitive drum; and 
a frame member made by joining a plurality of 
molded pieces for supporting said electropho- 
tographic photosensitive drum or said process 19. 
means, ^ 
wherein said frame member has a construction 
in that at least two molded pieces obtained by 
Injection molding of plastic are provisionally 
connected by being adjacently arranged or • 
abutted against each other, the provisionally fo 
connected molded pieces are set in dies which 
are different from a die used for formation of 
each of said molded pieces, and a molten resin 
is injected into a gap formed between opposed 
surfaces of said molded pieces that are adja- is 
cently arranged or abutted against each other 
to connect said molded pieces in a state that 
each of said molded pieces and said dies are . 
in position, and wherein a portion of the op- 
posed surfaces to be connected with the molten 20 
resin when the molten resin is flown into said 
gap is not an entire circumference of said gap. 

17. A process cartridge detachably mountable to a 
main body of an image fomning apparatus, said 25 
'process cartridge comprising: ' . ' 



extending In a direction substantially perpendicular 
to a resin flowing direction to block a flowing path. 

A process cartridge according to any one of Claims 
11-18, wherein the molten resin Is polystyrene with- 
out flame-retardant additives. 



20. A process.cartridge according to any one of Claims 
11-19, wherein said gap for fomning "a connecting 
portion is formed at a predetermined position within ; 
an projected area of each part forming said part 
connecting member. 
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an. electrophotographic photosensitive drum; 
process means for acting on said electrophoto- 
graphic photosensitive drum; and : 30 
a frame member made by joining a plurality of 
molded pieces for supporting said electropho- 
tographic photosensitive drum or said process 
means, 

wherein said frame member has a construction 35 
in that at least two kinds of frames including a 
first frame and a second frame, both being 
molded piecies, are provisionally connected so 

' ' as to be adjacently arranged or abutted against 
each other by a third frame and a fourth frame, ^ 
both being molded pieces, at side faces of said 
first and second frames on one end side and 
the other end side, the provisionally connected 
frames are set in dies which are different from 
a die used for formation of each of said molded 45 
pieces, and a molten resin is injected into a gap 

' formed between opposed surfaces of said 
molded pieces that are adjacently arranged or 
abutted against each other to connect said 
molded pieces in a state that each of said mold- so 
ed pieces and said dies are in position, and 

. . wherein a portion of the opposed surfaces to 
be connected with the molten resin when the 
molten resin is flown into said gap is not an en- 
tire circumference of said gap. 55 

18. A process cartridge according to Claim 16 or 17, 
further comprising a rib disposed in said gap and 



An electrophotographic image forming apparatus to 
which a process cartridge Is detachably mountable 
for forming an image on a recording medium, said 
electrophotographic Image forming apparatus com- 
prising: 

(a) mounting means for mounting said process 
cartridge, said process cartridge comprising: 

an electrophotographic photosensitive 
drum; 

process means for acting on said electro- 
photographic photosensitive drum; and 
a frame made by joining a plurality of mold- 
ed pieces for supporting said electrophoto- 
graphic photosensitive drum or said proc- 
ess means, 

wherein said frarne has a construction in 
that at least two molded pieces obtained by 
injection molding of plastic are provisional- 
ly connected by being adjacently arranged 
or abutted against each other, the provi- 
sionally connected molded pieces are set 
in dies which are different from a die used 
for formation of each of said molded piec- 
es, and a molten resin is Injected Into a gap 
formed between opposed surfaces of said 
molded pieces that are adjacently ar- 
ranged or abutted against each other to 
connect said molded pieces in a state that 
each of said molded pieces and said dies 
are in position, and wherein an injection - 
channel for the molten resin up to said gap 
is formed in one of said molded pieces 
forming said gap of the opposed surfaces 
that are adjacently arranged or abutted 
against each other; and 

< (b) transporting means for transporting the re- 
cording medium. 



22. An electrophotographic image forming apparatus to 
which a process cartridge is detachably mountable 
for forming an image on a recording medium, said 
electrophotographic image forming apparatus com- 
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2.5 mm. 

25. An electrophotographic image forming apparatus 
according to any one of Claims 21-24, wherein said 
injection channel formed in the one of said molded 
pieces has an inlet on a side being an outside when 
said process cartridge is formed and an inner diam- 
eter being smaller than that of said inlet, said inner 
diameter being at a portion where the molten resin • 
flows Into said gap. and said Injection channel is ta- 
pered within a range of one degree to six degrees. 

26. An electrophotographic image forming apparatus to 
which a process cartridge is detachably mountable 
for forming an image on a recording medium, said 
electrophotographic image forming apparatus com- 
prising: 



' . prising: 

(a) mounting means for mounting said process 
cartridge, said process cartridge comprising: 

• ■ ■ ^ 
an electrophotographic photosensitive 
drum; 

process means for acting on said electro- 
photographic photosensitive drum; and 
a frame member made by joining a plurality io 
of molded pieces for supportirtg said elec- 
trophotographic photosensitive drum or 
said process means, 

wherein said frame member has a con- 
stnjction in that at least two kinds of frames is 
Including a first frame and a second frame, 
both being molded pieces, are provisional- 
ly connected so as to be, adjacently ar- 
; ranged or abutted against each other by a 

third frame and a fourth frame, both being 20 
molded pieces, at side faces of said first 
and second frames on one end side and 
the other end side, the provisionally con- 
nected frames are set In dies which are dif- 
ferent from a die used for formation of each 25 
of said molded pieces, and a molten resin 
Is injected into a gap formed between op- 
posed surfaces of said molded pieces that 
are adjacently arranged pr abutted against . 
each other to connect said molded pieces 30 
in a state that each of said molded pieces 
and said dies are in position, and wherein 
an injection channel for the molten resin up 

to said gap is formed in said third franne and 
said fourth frame; and 35 

(b) transporting means for transporting the re-, 
cording medium. 

23. An electrophotographic image fomiing apparatus 40 
according to Claim 21 or 22, wherein said injection 
channel is formed in the one of said molded pieces, 
arid said Injection channel communicates said gap 
with an outside of the one of said molded pieces, 
the outside being situated in a direction that is per- 45 
pendicular to a flowing direction of the molten resin 
in said gap and is an assembling direction at a time 
of provisional connection of said molded pieces. 



24. An electrophotographic image fomning apparatus 
according to any one of Claims 21-23, wherein an 
inner diameter of an inlet of said injection channel 
formed in the one of said molded pieces is within a 
range of 1 .5 mm to 3.00 mm, said inlet being situ- 
ated on an outer side when said part connecting 
member is formed, and an inner diameter at a por- 
tion of said injection channel where the molten resin 
flows into said. gap is within a range of 0.8 mm to 



(a) mounting means for mounting said process 
cartridge, said process cartridge comprising: 

an electrophotographic photosensitive 
drum; , 
process means for acting on said electro- 
photographic photosensitive drum; and 
a frame member made by joining a plurality 
of molded pieces for supporting said elec- 
trophotographic photosensitive drum or 
said process means, 

wherein said frame member has a con- . 
stnjction in that at least two molded pieces 
obtained by injection molding of plastic are 
provisionally connected by being adjacent- 
ly arranged or abutted against each other, 
the provisionally connected molded pieces 
are set in dies which are different from a 
die used for formation of each of said mold- 
ed pieces, and a molten resin Is injected 
into a gap formed between opposed sur- 
faces of said molded pieces;.that are adja- 
cently an-anged or abutted against each 
other to connect said molded pieces in a 
state that each of said molded pieces and 
said dies are In position, and wherein a por- 
tion of the opposed surfaces to be connect- ^ 
ed with the molten resin when the molten 
resin is flown into said gap is not an entire 
circumference of said gap; and 

(b) transporting means for transporting the re- . 
cording medium. 

27. An electrophotographic image forming apparatus to 
which a process cartridge Is detachably mountable 
for forming an image on a recording medium, said 
electrophotographic image forming apparatus com- 
prising: 
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(a) mounting means for mounting said process 
cartridge, said process cartridge comprising: 

an electrophotographic photosensitive 
drum; 

process means for acting on said electro- 
photographic photosensitive drum; and 
a frame member made by joining a plurality 
of molded pieces for supporting said elec- 
trophotographic photosensitive drum or 
said process means, 

wherein said frame member has a con- 
struction in that at least two kinds of frames 
including a first frame and a second frame, 
both being molded pieces, are provisional- 
ly connected so as to be adjacently ar- 
ranged or abutted against each other by a 
third frame and a fourth frame, both being 
molded pieces, at side faces of said first 
and second frames on one end side and 
the other end side, the provisionally con-, 
nected frames are set in dies which are dif- 
ferent from a die used for formation of each 
of said molded pieces, and a molten resin 
is injected into a gap formed between op- 
posed surfaces of said rholded pieces that 
: are adjacently arranged or abutted against 
each other to conriect said molded pieces 
in a state that each of said molded pieces 
and said dies are in position, and wherein 
a portion of the opposed surfaces to be 
connected with the molten resin when the 
molten resin is flown into said gap is not an 
entire circumference of said gap; and 

(b) transporting means for transporting the re- 
cording medium. 

28. An electrophotographic image forming apparatus 
according to Claim 26 or 27, further comprising a 
rib disposed in said gap and extending In a direction 
substantially perpendicular to a resin flowing direc- 
tion to block a flowing path. 



a) forming a first jointing surface on the first 
component; 

b) forming a second jointing surface ori the sec- 
ond component; 

5 wherein when the jointing sur^ces of the re- 

spective components are placed together, they 
define between them a closed chamber; 

c) forming at least one of the components with 
a passage open at one end to the exterior of 

10 the component and open . at its other end to a 

' part of the jointing surface defining the cham- 
ber; 

d) placing the two components together so that 
their jointing surfaces define a chamber; 

15 e) injecting settable material through the pas- 

sage to fill the chamber; and 
f) allowing the settable material to solidfy and 
join the first and second components together. 

20 32. A method according to claim 31 , wherein the first 
and second components are componerits of a proc- 
ess cartridge. 
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33. A method according to claim 31 orclaim32,vyhereln 
the first and second components are moulded from 
plastics material, and the settable material is a plas- 
tics rriaterlal. 

34. A . method according to any of claims 31 to 33,. 
wherein in step d) the components are held in place 
by a supporting structure. 
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35. 



36. 



37. 



A method according to- any of claims 31 to 34, 
wherein the passage is substantially perpendicular, 
to the jointing surface. 

A part for a process cartridge, formed by joining two 
components by a method according to any of claims 
31 to 35. 

A process cartridge containing a part according to 
claim 36. 



29. An electrophotographic image forming apparatus 
according to any one of Claims 21-28, wherein the 
molten resin is polystyrene without flame-retardant 
additives. 
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30. An electrophotographic image forming apparatus 
according to any one of Claims 21-29, wherein said 
gap for forming a connecting portion is formed at a 
predetermined position within an projected area of 
each part forming said part connecting member. 

31. A method of joining first and second plastics com- 
ponents at an interface surface, comprising the 
steps of: 
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